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the depression being over northern Texas. Southeast
storm warnings were displaved on the Louisiana coast
and southwest warnings on the east coast of Texas.
As the disturbance tended to fill up and diminish in
intensity, the warnings were not. verified.

On the morning ot the 26th an avea of high pressure
was advancing southeastward from the Rocky Mountain
region and the Plains States, preceded Ly low pressure
in the lower Mississippi Valley and on the Texas coast.
Northwest storm warnings were ordered for the Texas
coast and were verified.

Small-craft warnings were displaved on the Louisiana
coast on the 1st, 4th, and 6tf, and on the Texas coast
on the 6th and 17th, and were justified.

No general storm occurred without warnings.

On April 1 and 2. a disturbance moved northeastward
from the southern Plains States to the Lake region and
was followed by frost in northern Texas as far east as
Dallas, with freezing in northwestern Texas and Gkla-
homa. Warnings o% frost or freezing temperature were
issued 24 hours in advance of occurrence for the north-
western portion of the district, hut for not quite all the
area where frost oceurred, the movement of the conditions
being unusually rapid for the season.

On account of intense conditions on the morning of the
3d, when a disturbance overlaid the northwestern portion
of the district, with a strong barometric gradient on the
northern side, freezing was forecast for Oklahoma, the
northern portion of west Texas, the northwestern portion
of east Texas, and northern Arkansas. Midday special
observations were obtained and a cold-wave warning was
issued for the northwestern portion of the district. The
warning was verified and freczing weather occurred as
forecast. A minimum temperature of 13° was registered
at Amarillo on the 4th.

Warning of frost in the interior of Louisiana and to
the Texas coast except in the lower Rio Grande Valley,
with freezing or lower in Oklahoma, northern Texas,
Arkansas, and extreme northern Louisiana, was issued
on the morning of the 4th. Conditions occurred generally
as forecast. Frost was ohserved as far south as Houston,
Tex., on the morning of the 5th, and the lowest tempera-
ture of record for the season oceurred at Galveston,
Tex., Shreveport, La., and in Arkansas.

On the morning of the 11th a deep depression was
central over extreme southwestern Kansas and a moder-
ate area of high pressure to the northward was moving
south. Cold-wave warnings were issued for the north-
western portion of the district. The cold wave reached
the Texas Panhandle on the morning of the 12th, hut
freezing did not eéxtend over southern Uklahoma, and did
not reach Bentonville, Ark., until the morning of the
13th.

Besides the warnings already mentioned, warnings of
frost or freezing temperature in some portion of the
district, in the northern portion as a rule, were issued on
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the 5th, 6th, 9th, 11th, 13th, 17th, 18th, 22d, 25th, 26th,
27th, and 30th, and nearly all were verified. Warnings
to live-stock Interests were issuéd on the 3d, 11th, and
17th for the nortliwestern portion of the distriet.

Fire-weather warnings tor the forest reserves of Okla-
homa and Arkansas were issued on the 3d, 14th, 17th,
and 21st, and were fully justified, the wind and weather
occurring as predicted in nearly every particular.—
R. A, Dyke.

San  Francisee  Forecast Districc.—No severe storms
occurred in this district during April. Sufficient rain fell
for present needs, though the amount was below normal
in California and the greater part of Nevada. In the
North Pacific States it was heavier than usual and in the
fower Columbia River Valley the excess amounted to
more than an inch.

There were two wet spells in California and Nevada,
both of which covered a period of about three days. The
first began on the Sth and was caused by a Low over
western Oregon that moved southeastward. The sec-
ond, beginning on the 13th, was from a Low over British
(‘olumbia that moved south ta Nevada, where it devel-
oped sufficient intensity to cause well distributed showers
in the southern portion of the district.

During these two wet spells a large amount of snow
was deposited in the northern Sierra Nevada Mountains.
This was just what was needed to improve the water
supply for irrigation and power purposes, as hefore it
feﬁ the snowfall was far below normal and even now it
is considered insufficient for all requirements during the
latter part of the summer.

After the showery period near the middle of the month,
the weather in this (s)ist.rict- was controlled by the North
Pacific HieH, which was most in evidence along the coast
north of Eureka, Calif. Near the close of April a Low
from British Columbia moved south to Nevada, but it
did not develop sufficient energy to cause any precipi-
tation of conscquence in the southerm portion of the
district.

Storm warnings were issued on the 2d and 3d for the
North Pacific coast, and quite frequently between the
Sth and 19th along the north C‘alifornia coast for winds
that were more local than general in character. Small-
craft warnings were displayed at San Francisco on the
15th. It is thought the storm warnings were timely and
of benefit to mariners.

During the forepart of the month frost warnings were
issued for the interior of northern California on several
occasions, and during the latter half thev were issued
quite frequently for different localities in the North

acific States. It is believed they were all justified and
that no damaging frosts oceurred without warnings,

Live-stock warnings for cold rains, with snow in the
mountains, were distributed to stockmen on the 19th and
29th, both of which it is believed were fully verified.—
E. A. Beals,

RIVERS AND FLOODS, APRIL, 1920.

AirreDp J. HENRY, Meteorologist in Charge River and Flood Division.

[Weather Burean, Washington, June 2, 1920}

FLOOMS, APRIL, 1920,

This report deals with floods which hegan in March and
continued into April. (See this REviEw 48: 176-178.

Floods in New Fngland.—The melting of the heavy
snow cover in New England in connection with the cur-
rent precipitation of the month produced high water of

more than the usual duration. The Connecticut at Hart-
ford was ahove flood stage from the Ist to the 9th and
again from the 14tk to the 21st, and finally from the 22d
until the close of the month. The Merrimac reached a
stage of 21.68, the highest since 1902,

requent light floods in the rivers of the Caro-
linas served to prolong high water in the lower reaches
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of ‘the streams in those States, particularly in South
Carolina.

Moderate floods also prevailed in the rivers of Georgia
and Mississippi, due to frequent short periods of rain. he
distinctive feature of these floods was the sustained high
water and in places the overflow of hottom lands as in
the Tombighee Valley from near Demopolis to the mouth
of the river and in the Black Warrior Valley below Tusca-
loosa. At the close of the month considerable portions
of the lowlands along the Tombighee remained flooded.

There were no floods of importance in the West Gulf
Drainage. ,

Great Lakes Drainage.—The only floed of importance
in this district occurred in the Maumee and its tributaries
during the period April 21-24. There was no serious
damage.

Mississippi Basin—Ohio Drainage.—On the 1st the
rainfall was general and more or less heavy over the
watershed of the Cumberland and the Tennessee. The
rain continued on the next day and was also general and
much heavier, averaging more than 3.5 inches abhove
Decatur, except in the northern headwater streams,
where it was about 2.25 inches. As a result the Tennes-
see above Decatur rose sharply on the 2d, the rise con-
tinuing and increasing on the 3d: on this date the crest
of:the upstream rise passed Knoxville and Loudon. No
rain fell on the 3d, hut on the 4th moderate rains again
fell over the watershed above Decatur.

On the morning of the 2d the official in charge of the
Chattanooga district issued warnings for his entire dis-
trict. The crest stage for Chattanooga was tentatively
placed at not less than 41 feet, and the city commis-
sioner of fire and police for Chattanooga was advised
-that immediate action should be taken looking to the
removal of the people living below the 41-foot mark on
the gage. This was done and a general distribution of
the warning was made by means of bulletin, publication
in the city papers, and personal replies by telephone.

The river at Chattanooga rose from 17.2 feet on the 1st
to a crest of 43.6 feet at 9 a. m. of the 5th, 26.4 feet in a
little more than four days. This rise passed slowly
downstream, flattening out in the lower reaches so that
when the Ohio was reached the increased flow from the
Tennessee was not sufficient to check the fall which had
already set in in the trunk stream.

The more or less heavy rains of the 20th-26th caused
the northern tributaries to reach and pass flood stage.
Earlier in the month the Tennessee and Cumberland had
been in flood, but at no time did the flood waters from
both north and south tributaries synchronize. The
principal flood in the Ohio was that of the 22d—25th in
the lower reaches of the stream. The river at Cairo was
at a stage of 51.1 feet on the 1st and did not fall below
flood until the 19th, remaining helow only six days,
when it again rose to above flood stage, due to the rains
of the 19th—21st and continued above flood stage at the
close of the month. Floods in the lower Ohio have been
usually frequent during the last six months.

The April high water along the lower Ohio seriously
delayed 519 planting of the lowlands to corn.

Mississippr Mein Stream.—At the close of March the
Mississippi was in flood from Winona, Minn., to La
Crogse, Wis., also from Quincy, I11., to Helena, Ark. At
the close of April the river was above the flood stage
from New Madrid, Mo., to the mouth, and also in the
stretch between Hannibal, Mo., and Alton, Ill.

The flood in the upper Mississippi which was in progress
on April 1 was due to a heavy discharge from the rivers
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of Minnesota and Wisconsin, augmented by moderately
heavy rains during the first few days of April. Timel

warnings were issued by the Weather Bureau officials
along the stretch of river concerned, thereby enablin,

precautionary measures to he taken and the removal o
nroperty from the threatened arcas. Below is a con-
densed summary of the flood in the Dubuque and Daven-
port, Towa, and Hannibal, Mo., districts:

FLoop ov Magen-Avrir. 1920, Duikvgre, Towa, Districr.— This
Mississippi flood was the worst in this district since 1888, and has heen
exceeded in the last 0 years only by the floods of June, 1880. and May,
1888, It was the earliest spring tlood of such magnitude of which there
isa record. In rapidity of rise it is comparable with the flood of June
18580,  The total rise in cach of these two Hoods hetween 13 and 14 feet
continued over a period of mere than two weeks.

In the flond of Tune, 1780, the maximum rise was 6 feet in three days,
while in the 1920 flood the maximum rice was the same, with this im-
portan:t divierencs, viz, it came during the last part of the rise instead
of the ret part, as in 1880,

Mot of the flood waters came from the headwaters of the Mississippi.
The Wiszconsin River was above flood stage during the same period, a
maximnm stage of 15 feet heing recorded at Portage on March 31.  This
fload added ahout 1.0 feet to the peak of the Mississippi River flood
between Dubugue and Prairie du Chien. Heavy and general rains on
April 1 also added 0.5 or 0.5 [eet to the peak between Prairie du Chien
and Fa Crosse. With these exceptions the flood waters came wholly
from the region north of La Crosse.

Tn two particulars the floods of June, 150, and March-April, 1920,
were not comparahle,  The cause in 1580 was exceeringly heavy rains
early in Juue over the headwaters of both the Mississippi and Wisconsin
Rivers, The canse in 1920 is probably indicated by the following
paragraph from the National Snow and lee Bulletin, Minnesota report,
March 23, 1920: “Lattor part of week alnormally warm and snow dis-
appearing rapidly.” Warm weather, the disappearance of snow in
northzrn Minncsota, and the zppearance of the flood at 8t. Paul were
almaost simultaneous.  From Prairie du Chien to La ('rosse the flood
peak in 1880 was much higher than in 1920, hut at Dubuque it wasonly
0.7 of a foot higher. The following table illusirates the difference:

La - Prairie Du-

Crosse. | LANSINE-| 4, Chien.| bugue.
Peak, June, 1850, .. . ..ocvneiereneneananenn 16.2 |.......... 215 21.7
Peak, March-April, 1020 -._..0.0000000000 4.2 in2 19.6 21.0
Difference. .. ... ... coiiiiiiiiiaaans 2.0 {eenunnan- 1.0 0.7

WagrNINGs.—On Monday, March 29, nine days hefore the peak of
the flond reached Dubiigque, flood warnings were issued for the entire
district from the vicinity of Dubugue to immediutely helow La Crosse.
On this date stage of water was 11.5 feet at Dubunue, 10.8 feet at Prairie
du Chien, and I1.3 feet at Tansing, Warnings were generally heeded,
and movable property, such as cordwood in large quantities. live etock,
farm machinery, ete., was removed from the islands and lowlands of
the Mississippi throughout the section.

Later in the week. when it became certain thai a flood of great mag-
nitude was approaching, whatever could he done to prevent damage
wag done. Upon advice from this office some of the factories raised
machinery to higher levels, and a number of firms within the wholesale
distiict of T'ubuque removed their stocks from cellars and hasemente.

This office was able to render valuahle service over more than a 10-
day period. Informntion was given daily over the phone to several
hundred people.  On Sunday. April 4, the office was open from 6 a. m.
until 10 p. m.. and the phone was in use every moment of the time.
We were able to advise many families not to move and many husiness
houses not to move stocks or machinery after ascertaining how many
inches more ol a rise they could stand. On this date a northeasterly
gale added to the difficulties of the railroads on the weet bank of the
Miesissippi. After that date winds were generally more favorable.—
J. H. Speneer.

Davenrort Distrier.—The rapid melting of an unusually heavy
acctimulation of snow in Minnesota and Wisconsin, most of which re-
mained on the ground until about the middle of March, when it was
taken off quickly by the hich temperatures and heavy rains that at-
tended s sucesssion of storms that moved across the upper Mississippi
watetshed during the latter half of the month and the first day or two of
April, resulted in the highest stages in the Davenport River district
since the vear 1592,

On March 31 the following flood warning was issued: ** The Mississippi
will reach or exceed the flood stace within the next week or 10 days at
all points between Dubuque and Muscatine. Approximately the fol-
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lowing maximum stages are now indicated: Clinton, L7 feet, April 8;
Le Claire, 11.5 feet, April 9; Davenport, 15 feet. April 9; Muscatine.
16.5 feet, April 10. All threatened property should be removed or
protected.” .

The flood creat reachad all stations in the district on the dates named
in the forecusts, with the following highest stages: Clinton. 19 feet; Le
Claire, 13.4 feet; Davenport, 17.1 feet. A break in the levee at Musca-
tine, 12 miles below the city, occurred during the night of *April 6-7.
when the.s was a]()lproxima-te]y 17 feet. About midnight of the
8th-9th a break occurred on the Illinois side, n;»posite Muscatine, when
the gage reading was 18 feet. and the stage fell 0.5 foot, or to 17.7 feet,
by 7 a. m. of the Yth, and to 17.5 feet at 7 a. m. of the 10th. At noon of
the 10th the stage had again risen to 17.7 feet. when further breaks in
the levees on the Illinois side caused a fall of 0.7 foot during the next
18 hours, the gage reading 17 feet at 7 a. m. of the 11th.

Within a day or two after the arrival of the flood crest, the river hegan
to fall at a moderately rapid rate, passing helow the flood stage at C'lin-
ton on April 15, at Le Claire by the 18th, at Davenport on the 14th, and
at Muscatine on the 16th. .

Immediately after the first flood warning was issued a large force of
men was employed at Bettendorf, Iowa, ahout a mile above Davenport,
in strengthening the levees at that place which protect the large plants
of the Bettendorf Co. and the Zimmerman Steel Co. For ahout a week
before the arrival of the flocd crest work in the factory of the Bettendorf
Co. was suspended and the forces of men from the sﬁops were engaged
continuously, day and night. in preparing the levees to withstand a
17-fout stage. These efforts were successiul, the loss heing confined to
that due to suspension of business.

On account of the accurate warnings issued well in advance, losses
from Clinton to Davenport, inclusive, were comparatively small, prac-
tically all movable properly having been placed cut of danger. (on-
giderable inconvenience was cansed by the flooding of cellars near the
river front with seep water, which 1n some cases rendered heating
plants useless, and dwellers in the poorest class of houses along the
water iront were compelled to abandon their homes.

Notwithstanding the heavy losses to agricultural interests in the hot-
tom lands on both sides of the river near Muscatine. cansed hy the fail-
ure of the levees to hold, the strenuous efforts which were begun when
the firat flood warning was issued to maintain the levee that protected
the city itself were succeseful, the damage within the city limits not
exceeding $50,000, due, mostly, to suspension of husiness.

Opposite Muscatine, in Illinois, ahout 62,800 acres of exceptionally
rich agricultural land were flocded in the Drury, Union, Bay Island,
and No. 13 drainage districts hy the breaking of the leveer, while 23.000
acres of land. mostly devoted to truck raising, were flooded on Mus-
catine Island, immediately below the city. Although the total loss in
those sections. including the loss of prospective crops. will exceed
$3,500,000, only about $18,400 worth of movable property was destroyed.
of which there was $5,000 worth of corn that had been left in the shock.

It is now thought that it will he impossible to plant the flooded lands
on the Illinois side and that the loss to prospective crops will amount
to $50 l;))er acre. On Muscatine Island, where the natural drainage is
much better, the loss will be only partial and will hardly exceed $10
per acre.—J. M. Shericr.

HanNisal Districr.—The melting snow and rains during the last
half of March caused a slight flood in the lower Des Moines River and
the beginuning of a severe flood in the Mississipgvi.

Advisory warnings for the territory from Ottumwa to Alexandria
were issued on March 16 and again cn March 25 and 26. Warnings for
the reach from Keokuk to Y.ouisiana were issued on March 25, and for
Keithsburg on March 30. Warnings for some porticn of the sistrict were
issued on April 2, 3, 5, 6, 7, 8. 9, 10, 11, 21, and 22.

During the period from April 2 to 13 forecasts from three to six days
in advance were made and were verified to within 0.1 to 0.3 of a foot.
The only material failure was caused hy the breaking of two levees
near Muscatine, Iowa, which caused a delay in the flood wave and a
lessening of crest stages for snme distance below the break.

The flood seemed to be over by April 17, when heavy rains on April
18 and 19 in northeastern Missouri, the Des Moines. Skunk and Cedar
valleys in Iowa, caused more serious flood conditions from Quincy to
I:oui_sila?.'pa than had orcurred from the flood waters of the upper Missis-
sippi River.

IPhere was no preventable loss.—B. L. Wuldron.

While the Mississippi in the St. Louis district reached
and passed slightly above the flood stage at Grafton,
.Alton, and Chester, Ill., no material damage was caused.
The river was in flood at Cairo and below from the dis-
charge of the Ohio as before stated. At Memphis the
crest of the first rise, 40.3 feet, was reached on the 5th;
then followed a slow decline to 35 feet on the 25th and
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26th, only to be followed by another rise which con-
tinued into May.

At Vicksburg the river passed above flood stage on
the 4th with a crest of 50.8 feet on the 20th. At the
close of the month the river was almost stationary and
above the flood stage. At this writing (June 1) it is at
a stage of 48.3 feet and falling slowly. '

New OrreEaNs Districr.—On March 24, when the river stage at
Cairo was 48.5 feet, and at Natchez was 35.6 feet, the first warni
for the Mississippi helow Vicksbu{g was issued, stating that the floo
stage, 46 feet, would be passed at Natchez by April 10, On March 30,
warning was issued that the flood stage would be passed also at Baton
Rouge, Donaldsonville, and Melville by April 10. On April 1 the
following warning was 1ssued:

*‘The Mississippi River helow Vicksburg, and the Atchafalaya, will
rise until the latter part of April. Water now in sight indicates at
least the following stages: Natchez, 49.5 feet by 20th: Baton Rouge,
37.5 feet, and Melville, 39 feet by 22d; Dom¥dsonville, 29.5, New
Orleans 18 feet and Simmesport, 41 feet by 24th.”

This warning was modified from time to time as the current weather
conditions demanded. The flood is still in progress.—I. M. Cline.

Agricultural Lands Overflowed.—The %rea,test single
overflow was due to the failure of two levees—one on
the Illinois side of the Mississippi opposite Muscatine,
Jowa, the other on the Iowa side and also opposite
Muscatine. About 86,000 acres were overflowed as a
result of these breaks.

All of the lowlands between Keokuk and Hannibal
not l:Il)rotected by levees were overflowed.

There was also considerable overflow in Pike, Knox,
and Daviess Counties, Ind., along the lower White
River and along the Ohio in the Evansville, Ind., district.
Some damage was done the oat and wheat crop in
Indiana. A levee north of Vincennes, Ind., broke on
April 3, flooding about 10,000 acres of bottom lands.
Bottom lands were also overflowed in western Alabama.

High water in the Mississippi coupled with freshets
in the Ouachita and Red Rivers made conditions along
the lower Black River of Mississippi critical on account
of backwater.

The only break in the levees protecting the lowlands
along the lower Mississippi River occurred on the 17th
about 75 miles below New Orleans. This break was
promptly repaired.

HEAVY RAINS AND FLOODS IN BLACK HILLS, 8. DAK.

Rain began Monday afternoon May 10, and was almost continuous
until Wednesday night, May 12, which, following the unprecedented
snowfall of April 17 and 18, caused the greatest floods in Rapid (‘reek—
a tributary of Cheyenne River—since 1907, and all streams in the
Black Hills region were at flood stages. The total rainfall at Rapid
City for the period, 10th to 12th, was 4.75 inches.

As a result of the melting of heavy snows and the moderate rainfall
during the first part of May the creek was approximately 34 feet above
the normal on May 10, at which time it began rising. By Tuesday
morning, May 11, the water had spread over the low flats and the condi-
tions were fast becoming serious. Due to the heavy fall of rain during
the night and morning of May 11, telephonic reports from upstream
indicated that the river was steadily rising, and at 9 a, m. the Weather
Bureau ohserver issued warnings to the city authorities to prepare for
a further rise of 2 feet, or a stage of 6 feet above the normal, and that
conditions were dangerous to people living on the lowlands. These

eople were immediately notified and removed from their homes.

he crest of the flood reached Rapid City about noon May 11 and the
stage of water was approximately 6 feet above the normal. Many
homes were surrounded by water but no lives were lost.

About 20 bridges on the aﬁid City, Black Hills & Western Railroad
were either damaged or washed out, and practicelly all the private
and county bridges on the siream were taken out. Other railroads
suffered in like manner. It is estimated that from $75,000 to $100,000
will be required to put the railroads in good condition aside from loss
of service from two weeks to a month. Six persons lost their lives in
this flood outside of Rapid City.—H. N. Joknson.
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Estimated loss by flood, April, 1920. Flood stages for the month of April, 1920—Continued.
Tangible Crops. Farm Above flood
prop- ~ build- eti - tages—dates. Crest.
erty— ! Suspen- |ings. ma- nl;‘:g;d River and station. ;’tl;)oél stages—dates
River and distriet. Bridges, [ po | Prospec- |, 120 of |chinery,| DT, £e.
{‘-3;\‘(113. tured. | tive, |husine.. atl:ln‘c ?\ | warnings. From—| To-—— | Stage. | Date.
ings, ete. ete. EAST GULF DRAINAGE—continued.
ot o Pearl: Feel, Feet

Mississippi. s o AT o y
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White (Ind g0 Btrict oo o 85,00 | 1,000 5001 5,500 5,000 125,000 Cohunbifa, Miss,. 18] 14| 14| 188 14

e L o
W &ndganapolis distriet....| 15,000 | 2,000 | 25,000 { 10,000 |......... M Wost Paggz 7T 7rrr s 18 VM 2.7 30
abash: Y o
P . . Pearl River, La 13 ®) 20 14.7 17
Terre Haute district....| 2,000 |.__..... 200, 000 2,500 {........- 100,000 ’
¥rench Broad: Do 13 28 m 13.4 28
S t;Aesheville distriet....... 32,600 | 5,000 300 600 1,000 |.......... GREAT LAKLS DRAINAGE,
antee: PO TI Maumee:
Peedopumbia district........ e ] 800 1--neueee e 60,000 Furt Wayne, In....o.ooeeeeeeeneenees 15 af e8| 25 2
’ (;harées&on diwsmc]." ______ 5,000 Jone oot st Ji\lngg(;ll‘e_on. Ohio. .o 10 23 23 10.2 23
carl and West Pearl: P M antrielio i
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Alahama; oy Y h
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umberland: - " g vhi
-l PR— r 5 Upper Sandusky, Ohio_................. 13 21 22 145 21

pparashville distrlet......|......o.olooooooo 5,000 | 18,500 |......... 10,500 ilin, Oblo. . : 3 b = &8 2

Albény 300 o 500 Fremont, Ohio.......................... 10 22 23 12.4 22
- MISSISSIPPI DRAINAGE.
Total....._........... 288,390 | 21,550 | 3,634,550 | 224,875 | 93,200 | 2,815,500  Ohijo:

I Eincinnialt i, I?hio ........................ gg ' gg 25 g’g 6 23

1 - ouisville, Ky..........cooovniaens E 24 5
o Clovgtyat, 13 = AR
Flood stages for the month of April, 1920. Evansville, B 35 23| 208 "38
- Mount Vernon, Ind. .- B| @ 1 43.2 226
| Above flood Crest, Do............. .- 35 241 ) 40.5 29
. . Flood | stages—dates. . Shawneetown, I11. e 35 3) 48.0 2197

River and station. stage. | DO et eeeaa—————— 35 5| 43.0
From—| To— | Stage. | Date. Cairo oIll- ....... » 0) 0)17 2‘1).4 231

. ! Little Kanawha:

ATLANTIC DRAINAGE, Glenville, W, Va.._........c.oceoonnee. 22 21 21| 225 21

Connecticut: Feet, Fedt, Muskingum- i
‘White River Junetion, Vt............... 13 (O] 7 17.6 2268 Zanesville, Ohio..............ooo.olot 25 22 22 26.7 22

13 14 (O] 15.4 24 McConnelsville, Ohio.................... 22 21 24 25.7 22
18 ®) 9 22.5 230 Tuscarawas:
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Albany: Coshoeton, Ohio...........o.ocooooiien 8 17 24| 14.6 22
Hoosiek Falls, N. Y_..........._........ 3 10 1 31| 10,11 Walhonding: .

Susquehanna: Walhonding, Ohjo_..................... 8 17 23 12.0 21

meonto, N. Y.......ocooiiiiiiinniaaa.. 12 1 £} 12.8 1,3 Hocking: i
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Catawha,S.C ... ... ciiiiiiiiiiins 12 3 3 12.2 3 Chillicothe, Ohio......ccocvrernennnnnns 14 19 24 20.6 23

Wateree: ) . o Olentangy: .

Camden, 8. C. ... 24 5 7| 268 5 Delal;vare, L) 11 R g g ;’; 1?.4 ;;
: L .
Blairs, 8. C.ovoriiniiie i 15 6 6| 13.2 6 i m‘fm )
Falmouth, Ky........cociviiaraeennns. 28 20 22 33.4 21

Pelzer, 5.C...oooovii s 7 6 [} It 6 iami: .
isto: ~ Sidney, Ohio...........coomimiiiiiiiio. 12 21 21 12.8 21
Cha%)ells, 1 2 14 @) 1 17.0 231 Tadmor, Ohio......... feaememmsamaamaeas 12 21 22 15.5 21

L 14 3 7 15.5 8 Hamilton, Ohio...... ..ociivemnnnaa. 12 21 22 14.1 21
Edisto, S.C...oeiiieiee e, 6 2 8| 6.4 4,5 ad: ]

Broad (Ga.): . Springfield, Ohio. ..ot . 10 21 21 10.7 21
Carlton, Ga. .. ...l 11 2 2 11.0 2 Stillwater:

Ocmulgee: ) West Milton, Ohjo...........c..c.ooven 7 21 22 12.7 21
Abbeville, Ga.. ... ...l 11 2 13 14.7 4 Green: ° .

Lumber City, Ga.......o.oovivniioiiaan, 15 6 12 16. 8 7 Loc]E)No. 4, Woodhury, Ky .- .cocnvmnnnn. gg 2% 21 3;1.3 zg
L«
EAST GULF DRAINAGE. Lock No. 2, Rumsey, K¥....ocoococaeuen 34 5| @ 3.5 20,30

Apalachicola: . Barron: | N
Blountstown, Fla....................... 15 *) 20 17.6 S Bowling Green, Ky....c...cooneeenuannn. 20 2 4 25.0 4

DO e 15 30 ()] 15.0 30 Walsash:
River Junction, Fla..................._. 12 %) (1) 3.4 7 Bluffton, Ind.......ccooiviinmnvnnnncne. 12 18 22 12.9 19

Flint: Lafayette, Ind......ccocveninninenaannns 11 18 25 21.3 22
Albany, 8. . ..oiciiiiiiie i 20 1 9 24.2 5 Terre Haute, Ind...........coocnaainine 16 20 28 21.5 24
Bainbridge, GGa. ... «..ociiiiiiiiaannns 25 7 10 2.7 & Vincennes, Ind.......c.ooiiiiiiinieenan 14 23 ) 20.0 28

Chattahoochee: Mount Carmel, I1l. ...........ccoaicaees 15 22 ®) 23.6 28,29
Alaga, Ala. oo 30 1 8 35.0 5 White:

Do 30 30 M 30.3 30 East Fork—

Alabama: Decker,Ind........ccccieiiiiiiannas 18 24 (O] 24.0 28
Montgomery, Ala. . .....ovveeviiianan.s 35 3 13 45.8 5 Shoals, Ind....coeeeemiiiicacicannas 20 23 28 286 26
Selma, Ala_ ... .. 35 (3) 16 4%, 8 7 West Fork—

L L 35 29 Q] 37.4 30 Anderson, Ind. .....oueiiaiiiiieneen 12 21 22 13.2 21

. Coosa: Noblesville, Ind. ........c.cccmaee... 14 21 22 15.7 21

Rome, (33, ..o 30 5 [} 30.5 3 Elliston, Ind.....ccceniemeiararnnne 19 21 26 26.6 2
Gadsden, Ala. ....oovrieiniiiiicnnens 22 2 14 27. 4 10 Cumberland:

Lock No. 4, Lincoln, Ala................ 17 1 15| 2.0 3 Carthage, Tenn._........................ 40 4 5| 42.8 4

Wetumpka, _..ooooiiiiiiniea 45 3 5 46.1 4 Nashville, Tenn. ........cocemiemiamannn. 40 3| . 8 42.1 7

Etowah: Clarksville, Tenm........coeemianinaann. 46 4 9 46.6 ]
Canton, Ga8.... . corn i i 1 2 2 14.6 2 Lock D, Dover, Tenn.....ccecueeauannen 49 ] 10 49.7 8,9

Oostanonla: Tennessee:

Resaca, (A ..vioiiiciiniiiiiiiieees 25 3 7 32.0 1 Knoxville, Tenn.............ccoonoeaas 12 2 ] 26.7 3

Cahabha: Loudon, S 25 3 3 2.5 3
Centerville, Ala.......ccoveeveeiaoa.s 25 2 2 26. 6 2 Chattanooga, Tenn. .....c.cececeenncean. 33 3 7 43.8 5

DO 25 21 21 26.0 21 Bridg\.por_'t Ala. i 24 4 8 20.2 [

Tombigbee: Gun rsvﬂfe, Tonn....oeeceeceuracncacs- 31 3 i1 33.8 8
Aberdeen, Miss.......................... 33 4 5 34.7 1 Decatur, Ala..coennimiaiaeiiiiaianans 21 5 11 23.1 9
Demopolis, Ala. . ..............co..l..L 39 @ (O] 61.6 10 Florence, Alfh. .......coocnaamicicaneanns 18 2 13 28.5 10

Black Warrior: Riverton, Al.......ccceeviiieanianmnans 32 2 15 45.5 10
Tuscaloosa, Ala.......coemeeeieniionnan 46 2 7 61.3 3 Sav: , Tenn...._.... mnana cnmrsancee 40 4 16 46.7 12

L T 46 27 23 49.9 28 Johnsomville, Tenn. ......cceaaeuennnes .- 3t 4 17 35.9 14
1 Continued into May. 1 March. 3 Continued from March.



MONTHLY WEATHER REVIEW.

Arrin, 1920

Flood stages for the month of April, 1920—Continued.

238
Flood stages for the monik of April, 1920—Continued.
Above flood
Crest
stages—dates. .
River and station. ::;l;;.?g Bes
From—| To— | Stage. | Date.
MISSISSIPPI DRAINAGE—continued.
Feet,
2 5 16.7 3
2 [:] 7.1 2
3 3 18.7 3
2 2 17.0 2
3 3 15.0 3
2 2 8.0 2
3 4 27.0 3
2 3 30.5 2
Hiwassee:
Charleston, Tenm......ccomvecmasneennnas 2 2 5 30.5 3
- Columbia, Tenn 30 2 1 33.6 3
Mississippi:
Winona, Minn. . 16 ®) 1 16.0 1
La Crosse, Wis... ........... 12 ) 7 14.2 2
Prairie due Chien, Wis......... 18 3 8 19.6 4,5
Dubuque, Towa......concveeee. 18 3 12 21.0 7
Clinton, Iowa.. 18 [] 15 19.0 8
Le Claire, Iowa..... 10 4 17 13.4 9
Davenport, Towa. 15 [] 14 17.1 9
Muscatine, Iowa 16 L] 13 18.0 8
Keithburg, Ill.. 12 5 20 14.2 10
Keokuk, e 14 3 25 16.8 11
Warsaw, 111 17 4 25 19.8 21
Quiney, Il....ccmimerireeenmananennn.- 14 227 29 19.2 22
annibal, Mo.eeeenamoeereaanananeananss 1B @ ) 19.5 22
Louisiana, MO........cccoeeeamnnannaesan 12 (3) (1) 17.5 23
Grafton, Il ....cooneiciaiieiainiaaeens 18 ®) [Q)] 2.4 25
Mon, 1., 110 21 “{ Q) 2.1 21
ester, Ill.. ..... 27| (® 27.3 1
pe Girardeau, M 30| @ 5| 322 1.2
DOeencuannns 30 10 15 30.7 12
Do.. 30 25 30.5 25
New Madrid, Mo. 34| @ 21| 40.2 1
eeaiasseinsseancenecsesmtenasennan 34 24 (1) 37.9 30
Memphis, Tenn........ccoavenvniianennen 35 (3) (1) 40.3 5
!-l'elenal .................. 42 ® M 50.1 8,9
Greenville, Miss. 42 4| @ 47.0 18
Vicksbur, 15 4] M 50.8 19-28
Natchez, 46 9 (1) 51.5 28
Baton Rouge 35 12{ @ 0.2 30
Donaldsonville, 13 (9] 31.5 2-30
New Orleans, La... S 1s 5] ® 19.6 | 2330
Arkansas City, Ark..........coeaoean. 42 |ieeiinifeniaaan, 54.0 11
n:
14 ®) 3 14.9 231
10 20 21 12.0 21
13 19 26 17.8 21
14 (3 Q) 22.0 23
7 (G M 16.2 24
18] (3 (\H-| 229 2
14 ) (O] *19.7 A~28
12 3 (1) 21.3 2
i 12| @ ® 19.1 27
Yazp00:
Yazoo City, Miss 25 2( @) 30.8 27-30
Tallahatchie:
Swan Lake, Miss 25 8 M) 8.7 30
1 Continued into May. 3 Continued from March

xt&above ﬂogd Crest,

stages—dates. "

River and station. I;‘}:gg ates

From—| To— | Stage. | Date.
MISSISSIPPI DRAINAGE—continued.

Guachita: Feet. Feet.
Arkadelphia, Ark 18 . 27 27 10.9 27
Camden, Ark 30| 3 3 33.8 131

5 e 30 29 (O] 35.1 30

Atchafalaya:

Simmesport, La..... 41 15 @) 44.8 30
Melville, La..... 37 8 (1) 41.6 30

Missouri:

St. Charles, Mo.....ceoviiamnmiiiainanns 25 9 10 25.2 10
Blairs, Nebr. .o oemno e 18 4 5 16.9 5
Pietre, 8. Dak......coioi el 13 1 13.1 1

Grand:

Chillicothe, Mo. ....ccooveeenaiiiianaaan 18 ) 1 28.9 130
Do - 15 13 13 18.7 13

Do . 18 19 26 25.8 2

10 @ 10 11.6 8

10 20 27 10.8 21-25

10 30 Q] 10.3 30

James:

Huron, 8. DaK....ccnveimerennnneeannnas 9 ® 8 15.6 128

Tetit Jean:

_h_{)allville. ArK.. e 20 27 20 21.8 R
ite:
Newport, ArK. ..cccvvieivvrmieionennans 2% (3) 20.3 229
Georgetown, Ark.... veen L. 2] @) 11 25.5 2
ck: -
Black ROCK, ATK-...cecerereaeananannns 1H( @ 12| 208 227

Sulphur:

Finley, TeX..ccccuearararnenmacamananns 24 3) 2 28.0 | 220-30
Ringv Cryssl.ug, PeX.emerncnroncncarannns 20 27 2 21.2 27
'WEST GULF DRAINAGE,

Trinity:

Trinidad, TeX....cccvveevrennnrcnneennnn 28 @) 6 36.7 2

1 Continued into May. 2 March. 3 Continued from March,

MEAN LAKE LEVELS DURING APRIL, 1920.
By UnrrEp STaTES LAKE SURVEY.
| Dated: Detroit, Mich., May 5, 1920.]

The following data are reported in the “Notice to
Mariners” of the above date:

Lakes.t
Data. Michigan
Superior.| an Erie. | Ontario.
Huron.

Mean level during April, 1920: Feet. Feet. Feet. Feet.
Ahove mean sea level at New York...... 602. 26 580. 54 571.64 245. 55
Ahove or below—

Mean stage of March, 1920.... S 4034 +0.54 +0.79 +0.50
Mean stage of April, 1919....... ceedl 025 —0.49 —1.4 —0.88
Average stage for April, last 10 yea +0.62 +0.28 —0.76 —0.81
Highest recorded April stage.........] —0.43 —2.49 —2.54 —2.88
Lowest recorded April stage......... +1.72 +1.32 +0.38 +0.71

Average relation of the April level to—
Marchlevel.....cceecimenvarnmmnnccancead]oanannns +0.3 +0.6 +0.7
Maylevel... ..oiiomiiiiiiiieicia] e -0.3 ~0.3 -0.3

1 Lake St. Clair’s level: In April, 574.80 feet.

EFFECT OF WEATHER ON CROPS AND FARMING OPERATIONS, APRIL, 1920.
By J. WarReN Smrrr, Meteorologist in Charge.

The weather during April was, on the whole, unfavor-
able for the growth of vegetation and for farm operations
in nearly a.lﬂections of the country. Cool weather for
the season persisted throughout the month in most cen-
tral and northern districts, and rainfall was frequent in
many sections, particularly between the Mississippi
River and Appalachian Mountains and in the Southeast,
resulting in soil conditions unfavorable for spring
planting. )

During the first decade of the month heavy rains fell
from the lower Mississippi Valley eastward, and the
planting of corn and cotton was further retarded in that
area, owing to the continued saturated condition of the
soil; these crops germinated rather poorly in Texas,
necessitating considerable replanting. Winter wheat
made some Improvement, but it was too cool for best
results, and the unfavorable weather in the spring-wheat
belt caused considerable delay in the preparation of soil
for seeding, although some seeding was done in the south-
ern portion of the belt. The cold, stormy weather in the
northwestern districts during the first decade of the
month was very unfavorable for stock. .

During the second decade, continued cool weather

and saturated soil were unfavorable for farm operations
in all central and northern districts, and also in most
southern sections, and at the same time drought pre-
vailed in the lower and west-central Great Plains. This
period was too cool for cotton and corn and too wet in
most sections, but winter wheat made fair advance in
many districts, particularly in the Plains region. 1t
continued unfavorable for seeding spring wheat, and
that work was considerably delayeg.

During the last decade of the month; the higher tem-
peratures that prevailed in the Southern States were
more favorable, and corn showed considerable improve-
ment in germination and growth, while cotton planting
made better advance than previously. Winter grains
showed general, though mostly slow, advance durin
this period, although the improvement was substantia
in the central Great Plains area. The weather con-
tinued cloudy, rainy, and cold in the spring-wheat belt
and little progress in seeding could be made. The latter
part of the month was more favorable for potatoes and
truck crc(pfs in the southern States, but the planting of
truck and gardens was delayed in central and northern
districts on aegount of low temperatures and-wet soil.



